Beyond KDEL: the role of positions 5 and 6 in determining ER localization.
The C-terminal amino acid sequence of a protein plays an important role in determining the endoplasmic reticulum (ER) localization of many soluble proteins that enter the secretory pathway. While it is known that the four amino acids found at the extreme C-terminus of the protein (e.g., KDEL) play a critical role in the interaction with the receptors that mediate retrograde transport back to the ER, other factors within the protein are less well known. Here we show that positions -5 and -6 play an important role in determining the ER localization of soluble proteins, with the amino acids at these positions playing an essential role in ER localization of the human protein disulfide isomerase family member, ERp18. Three other naturally occurring C-terminal motifs were also found that work efficiently in ER localization as six-amino-acid variants, but inefficiently as the four-amino-acid variant. Using bimolecular fluorescence complementation, we demonstrate that positions -5 and -6 from the C-terminus of the protein play an important role in the recognition of KDEL-like ER retrieval motifs, with the three different human KDEL receptors showing different specificities for changes at these positions for both inefficient and efficient ER localization four-amino-acid motifs.